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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-4, 8-13, 60, 61 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Summerfelt et al. (U.S. 6,362,068 B1, hereinafter Summerfelt). 

Summerfelt (Figs. 1-5) teaches a capacitor structure including a bottom electrode 
layer (30); a first high-dielectric layer (32) contacting said bottom electrode layer (30), 
wherein said first dielectric layer is selected from the group including strontium titanate, 
metal-doped strontium titanate (Table 2) or other relatively low leakage current density 
perovskite, ferroelectric or high dielectric constant oxide; a second high dielectric layer 
(34) selected from the group including barium strontium titanate or metal-doped 
perovskite layers (such as strontium titanate or barium strontium titanate) (Table 2); a 
third high-dielectric layer (32) selected from the group including strontium titanate or 
metal-doped strontium titanate (Table 2); and a top electrode (46), wherein said first 
dielectric layer has a first thickness, said second dielectric layer has a second thickness 
and said first thickness is different than said second thickness, said first, second and 
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third dielectric layers form a plurality of dielectric layers (column 3, line 17 - column 6, 
line 10). 

Summerfelt fails to expressly disclose wherein at least two layers of said 
dielectric layer of said plurality exhibit different degrees of oxidation. However, the 
recitation of lower degree of oxidation is seen to be a recitation of a greater 
concentration of free metal with respect to another layer with a lower concentration of 
free metal. Having said this, Summerfelt is open to form a first layer of metal-doped 
strontium titanate (Table 2) (that is, a layer of strontium titanate with free metal therein) 
and a second layer of barium strontium titanate and metal-doped barium strontium 
titanate. Furthermore, the submitted disclosure teaches wherein materials for the 
dielectric layers include perovskites, ferroelectrics, high-dielectric-constant oxides, 
acceptor doped perovskites, acceptor doped ferroelectrics, acceptor doped high- 
dielectric-constant oxides, donor doped perovskites, donor doped ferroelectrics, donor 
doped high-dielectric-constant oxides, and combinations thereof. The high-dielectric- 
constant material may be doped with a material selected from: Na, Al, Mn, Ca, La, Nb, 
F, K, Cr, Mn, Co, Ni, Cu, Zn, Li, Mg, CI, V, Mo, Ce, Pr, Nd, Sn, Eu, Gd, Tb, Dy, Ho, Er, 
Ta, W, and combinations thereof (Instant paragraph [0035]). Therefore, Summerfelt et 
al. teach these limitations because Summerfelt discloses metal-rich (free metal) 
dielectric layers. 

Summerfelt fails to expressly disclose wherein said second dielectric layer has a 
lower oxygen concentration than said first dielectric layer or wherein said layers exhibit 
different amounts of oxygen per unit volume. However, Summerfelt is open to form a 



Application/Control Number: 10/613,203 Page 4 

Art Unit: 2823 

first layer of metal-doped strontium titanate (Table 2) (that is, a layer of strontium 
titanate with free metal therein) and a second layer of barium strontium titanate and 
metal-doped barium strontium titanate. Therefore, the ratio of oxygen and the amount 
of oxygen per unit volume in the second dielectric layer could be lower compared to the 
first dielectric layer of Summerfelt. Accordingly, Summerfelt inherently teaches upon 
the claimed invention. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Summerfelt et al. (U.S. 6,362,068 B1) as applied to claims 1-4 and 8-13 above, and 
further in view of the following comments. 

In reference to claims 5-7, Summerfelt substantially teaches all aspects of the 
invention but fail to disclose wherein said plurality of dielectric layers defines a thickness 
at most 200 angstroms; wherein said first dielectric layer has a thickness of at least 10 
angstroms; and wherein said plurality of dielectric layers comprises a first dielectric 
layer contacting said bottom electrode and defining a thickness of at least one 
monolayer. However, the selection of the thicknesses is obvious because it is a matter 
of determining optimum process condition by routine experimentation with a limited 
number of species to obtain a desired dielectric layer. Therefore, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to arrive at 
the claimed dimensions through routine experimentation. 

Allowable Subject Matter 

5. Claims 52, 53 and 62 are allowed. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record fails to disclose wherein at least one layer of said plurality 
manifests greater oxidation than would an equal thickness of an underlying layer of said 
plurality. 

Response to Arguments 

7. Applicant's arguments filed 05/02/2006 have been fully considered but they are 
not persuasive. 

Applicants argue, "...Turning now to the Summerfelt reference, an electrode 
interface structure using high dielectric-constant materials is disclosed. Referring now 
in particular to Figure 3, the disclosed structure includes an electrode structure 30, and 
a strontium titanate (ST) layer 32 applied to the electrode structure 30. An additional ST 
layer 36 is applied to the structure, with a barium strontium titanate (BST) layer 34 
interposed between the ST layers 32 and 36. As best understood, the Examiner bases 
his "logical argument" on the bald assertion that differences in oxidation levels between 
layers in the dielectric structure is equivalent to differences in a concentration of a "free 
metal" in the dielectric layers allegedly disclosed in the Summerfelt reference. 
Assuming, arguendo, that the Examiner's position regarding the asserted reference is 
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valid (which Applicants do not), it is still not evident where in the cited reference the 
asserted disclosure may be found. Applicant, in particular, notes that Summerfelt does 
disclose at column 4, lines 7-9 that: "...The deposition of the of the ST layers 32 and 36, 
and the BST layer 34 may be performed using substantially the same processes..." 
(Emphasis added). Further, at column 4, lines 14-17, Summerfelt also discloses that: 
"...Since the ST 32 and 36, and BST 34 are substantially similar chemically...." 
(Emphasis added). Accordingly, Applicants submit that, even according to the 
Examiner's own erroneous standard, the reference does not support the assertion that 
the disclosed layers include different concentrations of a "free metal". Instead, the 
Summerfelt reference teaches forming dielectric layers having substantially the same 
chemical composition, and are formed using substantially the same processes...". In 
response to this argument, as stated hereinabove, Summerfelt fails to expressly 
disclose wherein at least two layers of said dielectric layer of said plurality exhibit 
different degrees of oxidation. However, the recitation of lower degree of oxidation is 
seen to be a recitation of a greater concentration of free metal with respect to another 
layer with a lower concentration of free metal. Having said this, Summerfelt is open to 
form a first layer of metal-doped strontium titanate (Table 2) (that is, a layer of strontium 
titanate with free metal therein) and a second layer of barium strontium titanate and 
metal-doped barium strontium titanate. Furthermore, the submitted disclosure teaches 
wherein materials for the dielectric layers include perovskites, ferroelectrics, high- 
dielectric-constant oxides, acceptor doped perovskites, acceptor doped ferroelectrics, 
acceptor doped high-dielectric-constant oxides, donor doped perovskites, donor doped 
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ferroelectrics, donor doped high-dielectric-constant oxides, and combinations thereof. 
The high-dielectric-constant material may be doped with a material selected from: Na, 
Al, Mn, Ca, La, Nb, F, K, Cr, Mn, Co, Ni, Cu, Zn, Li, Mg, CI, V, Mo, Ce, Pr, Nd, Sn, Eu, 
Gd, Tb, Dy, Ho, Er, Ta, W, and combinations thereof (Instant paragraph [0035]). 
Therefore, Summerfelt et al. teach these limitations because Summerfelt discloses 
metal-rich (free metal) dielectric layers. 

Summerfelt fails to expressly disclose wherein said second dielectric layer has a 
lower oxygen concentration than said first dielectric layer or wherein said layers exhibit 
different amounts of oxygen per unit volume. However, Summerfelt is open to form a 
first layer of metal-doped strontium titanate (Table 2) (that is, a layer of strontium 
titanate with free metal therein) and a second layer of barium strontium titanate and 
metal-doped barium strontium titanate. Therefore, the ratio of oxygen and the amount 
of oxygen per unit volume in the second dielectric layer could be lower compared to the 
first dielectric layer of Summerfelt. Accordingly, Summerfelt inherently teaches upon 
the claimed invention. 

Conclusion 

1 . Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 
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2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571) 272-1864. The examiner can normally be reached on Monday through Friday. 

3. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571 ) 272-1 907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 

Julio J. Maldonado 
Patent Examiner 
Art Unit 2823 

Julio J. Maldonado 
March 6, 2007 
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